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Web Growth Correlations
(Derived from Data of Reference 2)
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Parameters Affecting Web Growth Rate
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Predicted Silicon Web Growth (Westinghouse Lid Configuration)
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Silicon Web Growth System
(As Delivered by Westinghouse)
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Material Properties
4
SILICON
@ Melting Temperature
Heat of Fusion 1.80xi06 J/kg (11)
Melting Temperature 1685 _2K (i)
!
_ Solid L__i___
Density 2288 kg/m 3 (I) 2540 Kg/m 3 (i)
Specific Heat 1036 J/kg-K (i) 1008 J/kg-K (i)
Thermal Conductivity 23.0 W/m-K (1% 67 W/m-K (i)
14 W/m-K (estimated)
Kinematic Viscosity 36.36X10-8m2/s (i)
Surface Tension 0,736 N/m (i)
Volume Expansivity 1.49XI0 TM I/K (I)
Emissivity 0.46 (2,12) 0.64 (3) i
MOLYBDENUM i
@ 1700K
Density (@ 20°C) 10300 kg/m 3 (13)
Specific Heat 335 J/kg-K (8)
Thermal Conductivity 97 W/m-K (5) _
Coefficient of Expansion (linear) 5.4XI0 -° I/K (13)(@ 2o°c)
Emissivity (polished surfaces, 0.2 (9)
non-oxidized)
Emissivity(machined surfaces, 0.8 (9)
oxidized)
ARGON
Thermal Conductivity 1700K 0.0615 W/m-K (7)
1200K 0.0481 W/m-K
700K 0.0336 W/m-K
k = 3.87259xi0 -4 T 0.68129 W/m-K
FUSED QUARTZ
@ 1700K
Density 2.2 grams/cm 3 (4)
Specific Heat 0.7535 J/gram-K (4)
,_ Thermal Conductivity 2.0 W/m_K (6)
Coefficient of Expansion (linear) 5.6XI0-" I/K (4)
Total Transmission (2 mm thickness) 0 _8 (i0)
Softening Point (approximately) 1938 K (4)
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Thermal Convection in Silicon Melt
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Thermal Analysis of Silicon Dendritic Web
Growth System: Present and Future
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Temperature Distribution in Silicon Web Growth System
(Hold Condition)
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: ' Melt Center Temperature Versus Crucible-Susceptor Gap
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Proposed Crucible Modification
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, _, Centerline Temperature Distribution
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Present Westinghouse Configuration (Case A)
Configuration for Minimum Power Consumption (Case B)
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Effect of Power Distribution on Temperature in Melt
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Thermal Stack" Analysis and Design
I,
w°,'
d
i.I
290
I
1986019875-293
J .
'_. SILICON MATERIAL AND JPL WEB TEAM 'i
, Thermal Web Profile
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Proposed Silicon Dendritic Web Growth System
(Single Cold Shoe Design)
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Ideal Cold Shoe Design
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Melt-Solid Interface
(Single Cold Shoe Design)
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